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® Divalent europlum^ctivatad barium fluorohalida phoaphor. 

@ A divalent europium activated barium fluorohallde phos- 
phor having the formula (I): 



BaFX-xA:yEu' 
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in which X Is at least one halogen selected from the group 
consisting of CI, Br and I; A is at least one fired product of a 
hexafiuoro compound selected from the group consisting of 
monovalent and divalent metal salts of hexafiuoro silicic 
acid, hexafiuoro titanic acid end hexafiuoro zirconic acid; 
and X and y are numbers satisfying the conditions of 
10~*SxS0.1 and 0<yS0.1, respectively. 

A process for the preparation of the said phosphor is 
also disclosed. 



1 



Best Available Copy 




lOOilO"' 



Croydon Printing Compmy Ltd. 



- 1 - 



0102459 



TITLE MODIFIED 
PHOSPHOR $ee front pagQ 

The present invention relates to a phosphor and a 
process for the preparation of the same. More parti- 
cularly, the invention relates to a divalent europium 
5 activated barium fluorohalide phosphor and a process 
for the preparation of the same, 

A divalent europium activated barium fluorohalide 
phosphor has the high absorption efficiency for radi- 
ation such as X-rays and gives an emission (spontane- 
10 ous emission) in the near ultra-violet region, whose 
absorption maximum is seen at the wavelength of about 
390 nm, upon excitation with the radiation such as X- 
rays. Accordingly, it is known that the phosphor can 
be employed in a radiographic intensifying screen for 
15 medical radiography for the purpose of medical diagno- 
sis and for industrial radiography for the purpose of 
nondestructive test. 

Recently, it has been discovered that the diva- 
lent europium activated bari\im fluorohalide phosphor 
20 is a stimulable phosphor. That is, the phosphor 

stores a portion of radiation energy when exposed to 
radiation such as x-rays, and subsequently emits light 
in the n&ax ultra-violet region when exposed to an 
electromagnetic wave in the wavelength region of 4 50 - 
25 800 nm. . This emission is called "stimulated emis- 
sion". For this reason, the divalent europium acti- 
vated barium fluorohalide phosphor has been recently 
given attention and earnestly studied as a phosphor 
for a radiation image storage panel employed in a 
30 radiation image recording and reproducing method 

utilizing a stimulable phosphor. The radiation image 
recording and reproducing method is disclosed, for 
example, in Japanese Patent Provisional Publication 
No. 55(1980)-12429. 
35 In this respect, Japanese Patent Provisional 
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Publication No, 55(1980)-12143 describes a divalent 
europium activated barium fluorohalide phosphor for a 
radiation image storage panel wherein a portion of 
barium serving as the host component is replaced with 
5 the other specific alkaline earth metals having the 
formula: 

in which X is at least one halogen selected from the 
group consisting of Br and CI; and ^ 

10 numbers satisfying the conditions of 0<x+y^0.6, xy^O 
and 10"®^ a^Sxlo""^. 

When a stimulable phosphor is enr^loyed in a radi- 
ation image storage panel for carrying out medical 
diagnosis, ±t is preferred to decrease the exposure 

15 dose for patient and to facilitate a procedure for 
processing the stimulated emission to convert to 
electric signals. Accordingly, it is desired that the 
luminance of stimulated emission of the phosphor is as 
high as possible. In the case of using the phosphor 

20 for a radiographic intensifying screen utilizing the 
spontaneous emission thereof, also desirable is that 
the lumunance of spontaneous emission of the phosphor 
is as high as possible, so as to reduce the exposure 
dose for patient to as low level as possible. 

25 For these reasons, enhancement in the luminance of 
stimulated .emission is desired for the phosphor used 
in a radiation image storage panel, and likewise, 
enhancement in the luminance of spontaneous emission 
is desired for the phosphor used in a radiographic 

30 intensifying screen. Especially when the radiation is 
applied to a human body as described above, the 
' enhancement in the luminance of spontaneous emission 
or of the luminance of stimulated emission is of much 
value from the viewpoint of adverse effect of the 

35 radiation on the human body, even if the level of the 
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enhancement is not so remarkable. 

Accordingly, a principal object of the present 

invention is to provide a divalent europium activated 
barium fluorohalide phosphor showing the enhancement 
5 in the luminance o£ stimulated emission upon stimula- 
tion with an electromagnetic wave in the wavelength 
region of 450 -800 nm after exposure to radiation such 
as X-rays, as well as to provide a process for the 
preparation of the same. 

10 Another object of the invention is to provide a 

divalent europium activated barium fluorohalide 
phosphor showing the enhancement in the luminance of 
spontaneous emission upon excitaion with radiation 
such as X-rays, as well as to provide a process for 

15 the preparation of the same. 

These objects are accomplished by the phosphor 
and the process for the preparation of the same of the 
present invention. 

The phosphor provided by the invention is a 

20 divalent europium activated barium fluorohalide 
phosphor having the formula (I): 

BaFX-xAtyEu^"*" (I) 

in which X is at least one halogen selected from the 
group consisting of CI, Br and I; A is at least one 

25 fired product of a he-xafluoro compound selected from 
the group consisting of monovalent and divalent metal 
salts of hexafluoro silicic acid, hexafluoro titanic 
acid and hexafluoro zirconic acid? and x and ^ are 
numbers satisfying the conditions of 10^^^ x<:0.1 and 

30 0 <y^O,l, respectively. 

The divalent europium activated barium fluoro- 
halide phosphor having the above-mentioned formula (I) 
can be prepared by a process, 
which comprises; 

35 mixing raw materials for the preparation of a 
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phosphor in a stoichiometric ratio corresponding to 
the formula (IV) s 

BaFX:yEu (IV) 

in which X and ^ have the same meanings as defined 
5 above ; 

adding to the resulting mixture at least one 
hexafluoro compound selected from the group consisting 
of monovalent and divalent metal salts of hexafluoro 
silicic acid, hexafluoro titanic acid and hexafluoro 

10 zirconic acid in the conount of x mol for 1 gram atom 
of barium contained in the mixture; and 
firing the so obtained mixture. 
The divalent europium activated barium f luoro- 
halide phosphor -having the formula (I) of the inven- 

15 tion gives prominently higher luminance of stimulated-' 
emission than the known divalent europium activated 
barium fluorohalide phosphors, when stimulated with an 
electromagnetic wave in the wavelength region of 450 - 
800 nm after exposure to radiation such as X-rays^ 

20 ultraviolet rays or cathode rays. 

In addition, the divalent europium activated 
barium fluorohalide phosphor having the formula (I) of 
the invention also gives higher luminance of spontane- 
ous emission in the near ultraviolet region than the 

25 known divalent europium activated barium fluorohalide 
phosphord, when exposed to radiation such as X-rays, 
ultraviolet rays or cathode rays. 

The present invention is now described herein- 
after more in detail. 

30 The divalent europium activated barium fluoro- 

halide phosphor of the invention can be prepared, for 
instance, by a process described below. 

As the start.ing materials, the following materi- 
als can be employed: 

35 1) BaP^ (barium fluoride) ; 



- 5 - • , , . 

0102459 

2 ) at least one barium halide selected. £rom the 
group consisting of BaCl^/ BaBr2 and Bal^; 

3) at least one europium halide selected from the 
group consisting of EuCl^* EuBr^ and Eul^; and 

5 4) at least one hexafluoro compound selected from 

the group consisting of monovalent and divalent metal 
salts of hexafluoro silicic acid/ hexafluoro titanic 
acid and hexafluoro zirconic acid. 

The metal constituting the above-mentioned hexa* 
10 fluoro compound (4) is preferably an alkali metal 
belonging to Second to Sixth Periods of Group la of 
Periodic Table; an alkaline earth metal belonging to 
Third to Sixth Periods of Group Ila of Periodic Ted^le; 
zinc; and manganese, because these metals are stable, 
15 and further these metals as such show neither 
• -absorptions nor emissions within the emission region 
of the resulting phosphor. . 

The above-mentioned hexafluoro compound is 
preferably a compound having the formula (II): 

20 ' MaSiFg (11) 

in which a is 2 or 1; M is an alkali metal selected 
from the group consisting of Li, Na, K, Rb and Cs in 
the case of a=s2; and M is a divalent metal selected 
from the group consisting of Mg, Ca, Sr, Ba, 2n and Mn 

25 in the case of a=l. 

Particularly preferred is a compound having the 
above-mentioned formula (II) in which a is 2 and M is 
an alkali metal selected from the group consisting of 
Li, Na, K, Rb and Cs. 

30 Also preferred is a hexafluoro compound having 

the formula (III) : 

M2QFg (III) 



in which Q is Zr or Ti and M is an alkali metal 
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selected from the group consisting of Li, Na, K, Rb 
and Cs. 

In the process for the preparation of the phos- 
phor of the invention, the above-mentioned barium 
5 fluoride (1), the barium halide (2) and the europium 
halide (3) are, in the first place, mixed in the 
stoichiometric ratio corresponding to the formula 
(IV): 

BaFX:yEu (IV) 

10 in which X is at least one halogen selected from the 
group consisting of Cl, Br and I; and ^ is a number 
satisfying the condition of 0<y<0.1. 

The mixing procedure is carried out in a suspen- 
^ sion. The solvent of the suspension is then removed 

15 to obtain a dry mixture. The removal of the solvent * 
is preferably carried out at room temperature or not 
so high temperature (for example, not more than 200°C) 
under reduced pressure, or vacuum, otherwise under 
reduced pressure and subsequently under vacuum. The 

20 so obtained dry mixture is pulverized finely in a 
mortar or the like. To the pulverized mixture is 
added the above-mentioned hexafluoro compound (4) in 
the amount of x mol (x is a number satisfying the 
condition of 10^^ x^O.l) for 1 gram atom of barium 

25 contained in the above-mentioned dry mixture, and 
• these are then mixed well to obtain a mixture of the 
starting materials for the phosphor containing the 
hexafluoro compound. 

In the phosphor of the invention having the 

30 formula (I), the above-mentioned x and ^ preferably 
are numbers satisfying the conditions of 10"^^x<10*"^ 
and 10 ^ y^lO , respectively, from the viewpoint of 
enhancement in the luminance of stimulated emission or 
in the luminance of spontaneous emission. 

35 Subsequently, the mixture of the starting 
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materials is placed in a heat-resistant container such 
as a quartz boat, an alumina crusible or a quartz 
crusible, and fired in an electric furnace. The 
temperature for the firing suitably ranges from 600 to 
5 lOOO^C. The firing period is determined depending 
upon the amount of the mixture of the starting 
materials, the firing temperature, etc., and generally 
ranges from 0.5 to 12 hours. As the firing 
atmosphere, there can be employed a weak reducing 
10 atmosphere such as a nitrogen gas atmosphere 

containing a small amount of hydrogen gas or a carbon 
dioxide gas atmosphere containing carbon monoxide gas. 
In. the firing stage, the trivalent europium contained 
in the roiocture is reduced into divalent europium 
15 under the weak reducing atmosphere. 

The product obtained upon firing under the 
above-mentioned conditions is taken out of the 
furnace, allowed to stand for cooling/ and pulverized. 
The so pulverized product may be again placed in the 
20 heat-resistant container and fired in the electric 

furnace. In the second firing, the temperature of the 
firing suitably ranges from 500 to BOO^C and the 
firing period suitably ranges from 0.5 to 12 hours. 
For carrying out the second firing, there can be 
25 employed an inert atmosphere such as a nitrogen gas 
atmosphere or an argon gas atmosphere, as well as the 
above-mentioned weak reducing atmosphere. 

After the firing is complete, the fired product 
is finely pulverized to obtain a powdery phosphor of 
30 the invention. The so obtained phosphor may be 

processed in a conventional manner involving a variety 
of procedures for the preparation of phosphors such as 
a washing procedure, a drying procedure and a sieving 
procedure. 

35 The phosphor of the present invention prepared in 

the above-mentioned process is a divalent europium 
activated barium fluorohalide phosphor having the 
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formula ( I ) : 

BaFx-xAryEu^'*' (I) 

in which X, x and ^ are the same meanings as defined 
above; and A is at least one fired product of a 
5 hexaf luoro compound selected from the group consisting 
of monovalent and divalent metal salts of hexaf luoro 
silicic acid, hexaf luoro titanic acid and hexaf luoro 
zir conic acid. 

There is observed a certain relationship between 

10 the X value and the emission luminance In terms of 
relative value, namely the relative luminance, for a 
phosphor of the present invention having the formula 
(I), rrhis relationship is illustrated graphically in 
Fig. 1, where x value is the content of the fired 

15 product of at least one hexafluoro compound selected 
from the group consisting of monovalent and divalent 
metal salts of hexafluoro silicic acid, hexafluoro 
titanic acid and hexafluoro zirconic acid* 

More in detail. Fig, 1 shows a relationship 

20 between the liiminance of stimulated emission upon 

stimulation with He-Ne laser (oscillation </avelength; 
632.8 nm) after exposure to X-rays at 80 KVp, and the 
content of the fired product of sodium hexafluoro 
silicate contained in the phoshor, that is, the x 

25 value corresponding to the addition amount of sodium 
hexafluoro silicate to the starting materials for the 
phoshor, the relationship being observed for the 
following phosphor? 

BaFBr-xA: O.OOlEu^'*' 

30 in which A is a fired product of Na2SiFg. 

As is clear from Fig. 1, the luminance of stimu- 
lated emission of the divalent europium activated 
barium f luorobromide phosphor is increased when a 
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fired proctuct of sodium hexafluoro silicate "is incor- 
porated within the specific range. The emission 
luminance reaches the maximum when the content (x 
value) is apporximately 3.3X10 (amount of sodium 
5 hexafluoro silicate added: mol for 1 gram atom of 

barium contained in the phosphor), and in contrast, is 
noticiably decreased where the x value exceeds 0,1. 

A similar relationship between the content and 
the luminance of stimulated emission is also observed 
10 on any one of other phosphors of the present invention 
in which A is replaced with a fired product of a 
hexafluoro compound belonging to the aforementioned 
hexafluoro compounds. Also is observed a similar 
relationship between the x value and the emission 
15 luminance with respect to the spontaneous emission of 
the phosphor of the present invention. 

The phosphor of the present invention, as des- 
cribed above, gives remarkably high luminance of 
stimulated emission upon stimulation with an electro- 
20 magnetic wave in the wavelength region of 450 - 800 nm 
after exposure to radiation such as X-rays, as com- 
pared with the known divalent europium activated 
barium fluorohalide phosphors. The phosphor of the 
present invention also gives the high luminance of 
25 spontaneous emission upon excitation with radiation 
such as X-rays, as compared with the known divalent 
europium activated barium fluorohalide phosphors. 
Accordingly, the phosphor of the invention is suitably 
employable for a radiation image storage panel, as 
30 well as for a radiographic intensifying screen. 

The present invention is now illustrated by the 
following examples, but these examples by no means 
restrict the invention. 

Example 1 

35 To 500 cc. of distilled water (H-O) were added 
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175.34 g. of barium fluoride {BslF^)^ 333.18 g. of 
baritim bromide (BaBr2*2H20) and 0.783 g. of europium 
bromide (EuBrg), and mixed therewiLU to give 
a suspension. The suspension was dried at 60^C under 
5 reduced pressure for 3 hours and further dried at 
150*^C under vaccum for another 3 hours. The dried 
product was finely pulverized in a mortar. To the so 
pulverized product was then added 1.24 g. of sodium 
hexafluoro silicate (Na^SiFg), and mixed with to 

10 obtain a homogeneous mixture of the starting materials 
for the preparation of a phosphor. 

The so obtained mixture was placed in an alumina 
crusible, which was, in turn^ placed in a high- 
temperature electric furnace. The mixture was then 

15 fired at 900°c for 1.5 hours under a carbon dioxide 

atmosphere containing carbon monoxide. After the 

firing was complete, the crusible was taken out of the 

furnace and allowed to stand for cooling. The fired 

product was pulverized to obtain a divalent europium 

20 activated barium f luorobromide phosphor powder (BaFBr- 
-3 2+ 

3.3X10 ArO.OOlEu , in which A was a fired product of 
NajSiFg). 

Example 2 

The same amoxints of barium fluoride, barium 
25 bromide, europium bromide and distilled water as 
employed in Example 1 were mixed to prepare a sus- 
pension. The suspension was dried and pulverized in 
the same manner as described in Example 1. To the 
pulverized product was then added 0.124 g. of sodium 
30 hexafluoro silicate (Na2SiFg), and mixed therewith to 
obtain a homogeneous mixture of the starting materials 
for the preparation of a phosphor. 

The procedure of Example 1 was repeated except 
for using the so prepared mixture to obtain a divalent 
35 europium activated barium f luorobromide phosphor 
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powder (BaFBr-3.3Xl0"*A:0.00lEu^*, in which A was a 
fired product of Na^SiFg). 

Example 3 

The same amounts of barium fluoride, barium 
5 bromide, europixim bromide and distilled water as 
employed in Example 1 were mixed to prepare a sus- 
pension. The suspension was dried and pulverized in 
the same manner as described in Example 1. To the 
pulverized product was then added 3.72 g. of sodium 
10 hexafluoro silicate (NajSiFg), and mixed therewith to 
obtain a homogeneous mixture of the starting materials 
for the preparation of a phosphor. 

The procedure of Example 1 was repeated except 
for using the so prepared mixture to obtain a divalent. 
15 europium activated barium f luorobromide phosphor 
powder (BaFBr- 9. 9Xlo"^A:Oi001Eu^'*', in which A was a 
fired produdct of Na^SiF-). 

Example 4 

The same amounts of barium fluoride, bcirixam 
20 bromide, europium bromide and distilled water as 
employed in Example 1 were mixed to prepare a sus- 
pension. The suspension was dried and pulverized in 
the same manner as described in Example 1. To the 
pulverized product was then added 37.61 g. of sodium 
25 hexafluoro silicatef (NajSiFg), and mixed therewith to 
obtain a homogeneous mixture of the starting materials 
for the preparation of a phosphor. 

The procedure of Example 1 was repeated except 
for using the so prepared mixture to obtain a divalent 
30 europium activated barium f luorobromide phosphor 

powder (BaFBr-O.lArO.OOlEu^"*", in which A was a fired 
product of Na^SiF--). 
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Comparison Example 1 

The same amounts of barixim fluoride, barium 

bromiiie, europivim bromide and distilled water as 

employed in Example 1 were mixed to prepare a 

5 suspension. The suspension was dried and pulverized 

in the same manner as described in Example 1 to obtain 

a pulverized mixture of the starting materials for the 

preparation of a phosphor* 

The procedure of Exanqple 1 was repeated except 

10 for using the so prepared mixture to obtain a divalent 

europium activated barium f luorobromide phosphor 

2+ 

powder (BaFBr : 0 • OOlEu ) • 

The phosphors prepared in Examples 1 through 4 
and Comparison Example 1 were stimulated with He*Ne 
15 laser (oscillation wavelength: 632. 8 nm) after expo--* 
sure to X-rays at 80 KVp, to evaluate the luminance of 
stimulated emission* 

The results are set forth in Table 1. 

Table 1 



20 X Value Relative Luminance 



Example 1 3.3X10"^ 180 

2 3.3X10^* 105 

3 9.9X10^^ 163 

4 0.1 103 



25 Com. Example 1 0 100 
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To 500 cc. of distilled water (HjO) were added 
175 •34 g. of barium fluoride (BaF2)# 333.18 g. of 
barium bromide (BaBr2'2H20) and 0.783 g, of europium 
baromide (EuBr^)* and mixed therewith to give a sus- 
5 pension. The suspension was dried at 60^C under 
reduced pressure for 3 hours and further dried at 
150^C under vaccum for another 3 hours. The dried 
product was finely pulverized in a mortar. To the so 
pulverized product was then added 1.44 g. of calcium 

10 hexafluoro silicate {CaSiFg*2H20) , and mixed therewith 
to obtain a homogeneous mixture. 

The so obtained mixture for a phosphor was placed 
in an alumina crusible^ which was, in turn^ placed in 
a high-temperature electric furnace. The mixture was 

15 then fired at 900^C for 1.5 hours under a carbon 

dioxide atmosphere containing carbon monoxide. After 
the firing was complete, the crusible was taken out o*f 
the furnace and allowed to stand for cooling. The 
fired product was pulverized, placed in the alumina 

20 crusible again, and then fired at 600^C for 1 hour 
under a nitrogen gas atmosphere (the second firing). 
After the second firing was complete, the fired 
product was allowed to stand for cooling and pulver- 
ized finely to obtain a divalent europium activated 

25 barium fluorobromide phosphor powder (BaPBr •3.3X10""^ A: 
2+ 

O.OOlEu , in which A was a fired product of CaSiFg). 

Example 6 

The same amounts of barium fluoride, barium 
bromide / europium bromide and distilled water as 

30 employed in Example 5 were mixed to prepare a sus- 
pension. The suspension was dried and pulverized in 
the same manner as described in Example 5, To the 
pulverized product was then added 0.144 g. of calcium 
hexafluoro silicate (CaSiFg), and mixed therewith to 

35 obtain a homogeneous mixture of the starting materials 
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for the preparation of a phosphor. 

The procedure of Example 5 was repeated except 
for using the so prepared mixture to obtain a divalent 
europium activated barium f luorobromide phosphor 
5 powder (BaFBr'3.3X10"'*A:0.00lEu^'*'r in which A was a 
fired product of CaSiFg) 

Example 7 

The same amounts of the barium fluoride, and 
barium bromide,, europium bromide and distilled water 

10 as employed in Example 5 were mixed to prepare a 

suspension. * The suspension was dried and pulverized 
in the same manner as descried in Example 5* To the 
pulverized product was then added 4.32 g. of calcium 
hexafluoro silicate (CaSiFg), and mixed therewith to 

15 obtain a homogeneous mixture of the starting materials 
for the preparation of a phosphor. 

The procedure of Example 5 was repeated except 
for using the so prepared mixture to obtain a divalent 
europium activated barium f luorobromide phosphor 

20 powder (BaFBr-S.SXlO'^ArO.OOlEu^"^/ in which A was a 
fired product of CaSiFg) . 

The phosphors prepeured in Examples 5, 6 and 7 
were stimulated with He-Ne laser (oscillation wave- 
length: 632.8 nm) after exposure to X-rays at 80 KVp, 

25 to evaluate the luminance of stimulated emission. 
The results are set forth in Table 2. The 
aforementioned result on the phosphor prepared in 
Comparison Example 1 is also set forth in Table 2. 
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Table 2 



X Value Relative Luminance 



Example 5 3.3X10^-^ 110 

6 3.3X10"^ 105 
5 7 9.9X10"^^ 127 



Com. Example 1 0 100 



Excunple 8 

To 500 cc. of distilled water (H^O) were added 
175*34 g. of barium fluoride (BaF^), 333^18 of 

10 barixim bromide (BaFr2'2H20) and 0.783 g, of europium 
bromide (EuBr^)/ and mixed therewith to give a sus- 
pension. The suspension was dried at 60°C under 
^reduced pressure for 3 hours and further dried at 
150*^C under vaccum for another 3 hours* The dried 

15 product was finely pulverized in a mortar. To the so 
pulverized product was added 1.37 g. of sodium hexa- 
fluoro titanate (NajTiFg), and mixed therewith to 
obtain a homogeneous mixture of the starting materials 
for the preparation of a phosphor. 

20 The procedure of Example 1 was repeated except 

for using the so prepared mixture to obtain a divalent 
europium activated barium f luorobromide phosphor 
powder (BaFBr • 3.3X10'"^A:0. OOlEu"^"*", in which A was a 
fired product of Na2TiFg ) . 

25 The phosphor prepared in Example 8 was stimulated 

with He-Ne laser (oscillation wavelength: 632.8 nm) 
after exposure to X-rays at 80 KVp, to evaluate the 
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luminance of stimulated emission. 

The result is set £orth in Table 3. The 
aforementioned result on the phosphor prepared in 
Comparison Exampel 1 is also set forth in Table 3. 

5 Table 3 



X Value Relative Luminance 



Example 8 3.3X10"^ 120 



Com. Example 10 100 



Example 9 

10 To 500 cc. of distilled water (H^O) were added 

175.34 g. of barium fluoride {BaF^) r 333.18 g. of 
baritam bromide (BaBr2-2H20) and 0.783 g. of europium 
bromide (EuBr3), and mixed therewith to give a sus- 
pension. The suspension was dried at 60^C under 

15 reduced pressure for 3 hours and fiarther dried at 
ISO^C under vaccum for another 3 hours. The dried 
product was finely pulverized in a mortcir. To the so 
pulverized product was then added 1.66 g. o'f sodium 
hexafluoro zirconate (NajZrFg), and mixed therewith to 

20 obtain a homogeneous mixture of the starting materials 
for the preparation of a phosphor. 

The procedure of Example 1 was repeated except 
for u.Ting the so prepared mixture to obtain a divalent 
europium activated barixim f luorobromide phosphor 

25 powder (BaFBr •3-3Xlo''''A:0.001Eu^'*"r in which A was a 
fired product of NajZrFg). 

The phosphor prepared in Example 9 was stimulated 
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with He-Ne laser (oscillation wavelength: 632.8 nra) 
after exposure to X-rays at 80 KVp, to evaluate the 
luminance of stimulated emission. 

The result is set forth in Table 4. The 
5 aforementioned result on the phosphor prepared in 



Comparison 


Example 1 is also 


set forth 


in Table 4 • 




Table 


4. 






X Value 


Relative 


Luminance 


Example 


9 3.3X10"^ 




140 



10 Com. Example 10 100 
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CLAIMS 

1. A divalent europium activated barium fluorohalide 
phosphor having the formula (I): 

BaFX-xA:yEu^'*' (I) 

5 in which X is at least one halogen selected from the 
group consisting of CI, Br and I; A is at least one 
fired product of a hexaf luoro compound selected from 
the group consisting of monovalent and divalent metal 
salts of hexafluoro silicic acid, hexaf luoro titanic 
10 acid and hexafluoro zirconic acid; and x and ^ are 
numbers satisfying the conditions of 10"'^^x<0.1 and 
0<y£0.1/ respectively • 

2. The phosphor as claimed in Claim 1, in which x 

and 2 are numbers satisfying the conditions of 10 ^ x^ 
15 lo""^ and 10"^^y ^lo"^, respectively. 

3. The phosphor as claimed in Claim 1, in which the 
metal constituting the said monovalent or divalent 
metal salt is at least one metal selected from the 
group consisting of Li, Na, Rb, Cs, Mgr Ca, Sr, Ba, 

20 Zn and Mn« 

.4. The phosphor as claimed in Claim 1, in which A in 
the formula (I) is at least one fired product of a 
metal salt having the formula (II) 

M^SiF^ t^^J 
a o 

25 in which a is 2 or 1; M is an alkali metal selected 
from the group consisting of Li, Na, K, Rb and Cs^ in 
the case of a=2; and M is a divalent metal selected 
from the group consisting of Mg, Ca, Sr, Ba, Zn and 
Mnr in the case of a=l. 
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5. The phosphor as claimed in Claim 4, in" which a in 
the formula (II) is 2 and M is an alkali metal se- 
lected £rom the group consisting of Li/ Na, K, Rb and 
Cs. 



5 6. The phosphor as claimed in Claim 1, in which A in 
the formula (I) is at least one fired product of a 
metal salt having the formula (III): 

M2QFg (III) 

in which Q is Zr or Ti; and M is an alkali metal 
10 selected from the group consisting of Li, Na, K, Rb 
and Cs. 

7. A process for the preparation of a divalent 
europium activated barium f luorohalide phosphor having, 
the formula ( I ) : 

15 BaFX-xA:yEu^"^ (I) 

in which X is at least one halogen selected from the 
group consisting of 01, Br and I; A is at least one 
fired product of a hexafluoro compound selected from 
the group consisting of monovalent and divalent metal 

20 salts of hexafluoro silicic acid, hexafluoro titanic 
acid and hexafluoro zirconic acid; and x and ^ are 
numbers satisfying the conditions of 10*"^^ x ^0,1 and 
0 <y SO.l, respectively, 
which comprises; 

25 mixing raw materials for the preparation of a 

phosphor in a stoichiometric ratio corresponding to 
the formula (IV): 



BaFX : yEu 



(IV) 



- 3 - 
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in which X and x have the same meanings as defined 
above ; 

adding to the resulting mixture at least one 
hexafluoro compound selected from the group consisting 
5 of monovalent and divalent metal salts of hexafluoro 
silicic acid, hexafluoro titanic acid and hexafluoro 
zirconic acid, in the amount of x mol for 1 gram atom 
of barium contained in the mixture; and 
firing the so obtained mixture. 



ft • • 
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